ART. 309]                   CLAIRAUT'S THEOREM.
about 3963 miles, and mean gravity to be 32*18, we find that <»2a/6r = 1/289. Since this ratio contains the small factor o>2, we may put a = c and G=G'. We may therefore define the quantity m = afc/G to be the ratio of the centrifugal force at the equator to equatorial gravity.
307.    The potential of the earth at any external point follows ,/irom equation (4).    If we put E for the mass of the earth, we have Y0 = E, a>~c = tnG = mE/c2.    The potential is therefore
If P, Q be the polar components of the attraction at any external point, say the moon, we have
308. By comparing Laplace's expressions for the potential, (4) or (8), with that given by MacGullagh (Art. 135) we may obtain some information respecting the distribution of matter in the interior of the earth. If the origin in (2) be taken at the centre of gravity of the volume, the term u-^ becomes zero. Since the term containing 1/r'2 in the potential is then absent the origin is also at the centre of gravity of the mass (Art. 135). The centres of gravity of the volume and mass must therefore coincide.
Since by (8) the potential is independent of the longitude, the same must be true in the expression
This requires that the axis of rotation should be a principal axis of the mass.    Again writing B = A, and 1= A sin2 6 -f G cos2 0, we see G-A    2 /     m =€-
" *. . 1   3O9.    Cl air ant's theorem to a second approximation.    It is not difficult to
y/carry the approximation to the second order of small quantities if we follow the
* same reasoning.   We make no assumption about the law of density of the earth
except that the potential is symmetrical about the axis of rotation and on each side
of the plane of the equator.   As a trial solution, we omit the even powers of 1/r
and take instead of (1) and (8) of Art. 304 the equations
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